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Cementitious (Fiber-Cement) Siding

Owners who need to replace siding may wish to consider cementitious or fiber-cement siding as a
“green” alternative. Cementitious siding is a man made material containing about 45 percent
Portland cement, 45 percent silica (sand) and 10 percent natural wood fiber. While there are some
concerns about the energy used in manufacturing the cement portion of the siding, the siding has a
long estimated useful life and alternate manufactured materials have similar concerns. The siding
comes in colors and some brands have a fifteen year color guarantee, reducing future painting
expense. Fiber-cement siding is non-combustible. It is inert and will not emit fine dust or volatile
organic compounds after installation.

Additional information at: http://en.wikipedia.org/wiki/Fiber_cement_siding






Combined Heat and Power (CHP)

Owners may wish to consider Combined Heat and Power (CHP), also known as “cogeneration”,
as part of the Green Retrofit Program. CHP is the simultaneous production of two or more
useful forms of energy from a single fuel consuming device. The average efficiency of the fossil-
fueled power plants in the U.S. is 33% and has remained virtually unchanged for 40 years. This
means that two-thirds of the energy in the fuel is lost as heat. CHP systems recycle waste heat
and convert it to useful energy, and they can achieve overall efficiencies of close to 80%. For
certain buildings in high cost electric areas, or areas with installation incentives, CHP can
reduce costs while reducing energy use.

CHP can significantly reduce a multi-family building’s annual energy costs. Instead of buying all
the building’s electricity from a utility and separately purchasing fuel for its heating (mechanical)
equipment, most--or even all--of the electricity and heat can be produced for less money by a small
on-site power plant operating at a higher combined efficiency. The type of CHP system commonly
applied to multi-family housing uses a device that contains an engine, similar to that found in a car
or truck, or a microturbine, that drives a generator to produce electricity. The heat (thermal energy)
produced by this process is recovered and used to produce hot water or steam, operate a chiller or
serve as a desiccant instead of being exhausted from the engine and transferred through the
engine radiator (as in an automobile). Prior to installing a CHP system, all of a building’s electricity
is provided by an electric utility. All the heat and hot water is provided by the building’s mechanical
systems (typically boilers). After installation, the CHP system provides all or part of the electricity,
heat and hot water.

With packaged CHP systems the primary components are pre-packaged in the factory. Typically
the packages are complete with all the heat recovery equipment, generator controls and
monitoring indicators. This makes them easier and less expensive to install since the labor can
be performed by plumbing and electrical contractors and easier to maintain.

In apartment buildings CHP systems can supply electricity, space heating and/or hot water. If
there is a swimming pool, they can heat the water. If the building’s air conditioning uses a steam
absorption system, the CHP system can provide the steam to run it. The economics for
installing CHP currently favor buildings over 100 dwelling units, but there are examples of
installations in smaller buildings. Buildings which share a common boiler room can each be
smaller in size (less than 150 units) and still benefit from a CHP system. Some limitations are a
product of utility requirements and charges for systems connected to the grid.

A packaged unit, which can provide most of the hot water and a significant percentage of the
annual electricity used by a typical 200 unit building will occupy a space of approximately 10
feet wide, 12 feet long and 7 feet high (including access space required for repair and
maintenance). For lowest installation costs, it's best to locate the system in close proximity to
the building’s mechanical and electrical equipment—typically a boiler room, or an unoccupied
room or space nearby. In general, the unit should be close to the building’s heating and hot
water equipment, the building’s utility electrical service, the utility gas or fuel supply, and an area
offering an exhaust outlet. The system can also be placed outside the building. Buildings
Departments usually must approve the system plans as they would for another piece of building
equipment, such as a boiler or chiller. The utilities interconnect requirements for electricity and
supply gas must also be satisfied.

Additional information at: http://www.hud.gov/offices/cpd/library/energy/pdf/chpguidel.pdf
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Conversion of Carpet to Smooth and Cleanable

Owners may wish to consider converting floor coverings from carpeted to smooth and cleanable
floors like linoleum. Smooth and cleanable floors allow better control of dust, dirt and allergans. If
owners do not wish to convert all units, they may wish to have one or more converted units
available to tenants with allergy or asthma problems.

Additional information at: http://www.nchh.org/Portals/0/Contents/CarpetsHealthyHomes.pdf






Energy Star CFL or LED Fixtures

The base level approach for the Green Retrofit Program is use of compact fluorescent (CFL) bulbs.
A potential drawback to this option is that tenants or maintenance workers may replace CFL bulbs
with standard incandescent bulbs because of their lower initial cost. Therefore, owners may wish
to replace the existing fixtures with a dedicated CFL fixture or a light emitting diode (LED) fixture
when doing remodeling or at the end of the current fixtures estimated useful life. Although they
have a higher initial cost, the energy savings is substantial.

See the EPA information at:
http://www.energystar.gov/index.cfm?c=fixtures.pr_fixtures






Energy Star Roof Products — EPA Ratings

Americans spend about $40 billion annually to air condition buildings — one-sixth of all electricity
generated in this country. Energy Star Roofing products can help reduce the cost of air
conditioned buildings. Energy Star products generally have an incremental product cost and
generally increase the cost of heating in cool climates.

ENERGY STAR qualified roof products reflect more of the sun's rays. This can lower roof
surface temperature by up to 100F, decreasing the amount of heat transferred into a building.

ENERGY STAR qualified roof products can help reduce the amount of air conditioning needed
in buildings, and can reduce peak cooling demand by 10-15 percent.

Solar reflectance is the most important characteristic of a roof product in terms of yielding the
highest energy savings during warmer months. The higher the solar reflective value the more
efficient the product is in reflecting sunlight and heat away from the building and reducing roof
temperature. This is particularly important in areas of the U.S. where peak load is a concern.

Emissivity can also contribute to a cool roof. The emittance of a material refers to its ability to
release absorbed heat. Scientists use a number between 0 and 1, or 0% and 100%, to express
emittance. With the exception of a metallic surface, most roofing materials can have emittance
values above 0.85 (85%). One example is a metal wrench left in the sun, which is hot to the
touch because it has a low emissivity value. In warm and sunny climates highly emissive roof
products can help reduce the cooling load on the building by releasing the remaining heat
absorbed from the sun. However, there is also evidence that low emissivity may benefit those
buildings located in colder climates by retaining heat and reducing the heating load. Research on
the benefits of emissivity is ongoing. Discuss reflectance and emissivity with your roofing contractor
to determine what characteristics matter most given your unique climate.

ENERGY STAR qualified roof products must meet minimum initial and aged solar reflectance
values. Emissivity is not currently a requirement for ENERGY STAR qualification. However,
starting December 31, 2007, EPA will post emissivity values for all products on the ENERGY
STAR Qualified Products List to assist consumers in their purchasing decision. Longer term, EPA
plans to revisit the possibility of adding an emissivity component to the ENERGY STAR
specification.

The ENERGY STAR energy-efficiency criteria do not include a specification for roof insulation.
However, in addition to reflectivity, roof insulation (measured by the R-value) plays an important
role in building energy consumption for heating and cooling. The colder the climate, the greater the
need for a higher R-value to ensure that less heat is lost from the building envelope. To determine
the minimum R-value for a given location, refer to the International Energy Conservation Code.

Additional information at: http://www.energystar.gov/index.cfm?c=roof_prods.pr_roof_products






Fuel Cells

Owners may wish to consider replacing part of their electrical supply with a fuel cell generator.
Fuel cells are an energy user's dream: an efficient, combustion-less, virtually pollution-free power
source, capable of being sited in downtown urban areas or in remote regions that runs almost
silently, and has few moving parts. The fuel cell generates an electrical current by converting the
chemical energy of a fuel (e.g., natural gas) directly into electrical energy. Fuel cells differ from
conventional electrical cells in that the active materials such as fuel and oxygen are not contained
within the cell but are supplied from outside. It does not contain an intermediate heat cycle, as do
most other electrical generation techniques.

The primary obstacle to fuel cell use has been cost but there has been significant public investment
in efforts to bring costs down through more efficient manufacturing techniques. In addition there
are federal and sometimes state incentives to further bring costs down.

Additional information at: http://fossil.energy.gov/programs/powersystems/fuelcells/
And : http://en.wikipedia.org/wiki/Fuel_cell
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Green Energy: Solar, Wind and Geothermal System Installations

Owners may wish to consider sources of Green energy to lower the carbon footprint of the
apartment complex. Green energy is the term used to describe sources of energy that are
considered to be environmentally friendly and non-polluting, such as geothermal, wind and solar.
Green energy sources are often considered "green” because they are perceived to lower carbon
emissions and create less pollution.

Solar Power:

Sunlight can be converted into electricity using photovoltaics (PV), concentrating solar power
(CSP), and various experimental technologies. PV has mainly been used to power small and
medium-sized applications. Solar power is by far the Earth's most available energy source,
easily capable of providing many times the total current energy demand. However, it is an
intermittent energy source, meaning that it needs to be backed up. There tends to be more
wind power available in winter and more solar power in summer, making wind power and solar
power somewhat complementary. Areas in the South and Southwest are generally thought to
be economically favorable to solar power, but federal and local tax incentives and local electric
costs can make solar an economic owner investment in other areas.

PV cells are made of semiconducting materials similar to those used in computer chips. When
sunlight is absorbed by these materials, the solar energy knocks electrons loose from their
atoms, allowing the electrons to flow through the material to produce electricity. This process of
converting light (photons) to electricity (voltage) is called the photovoltaic effect.

PV cells are typically combined into modules that hold about 40 cells; about 10 of these
modules are mounted in PV arrays that can measure up to several meters on a side. These flat-
plate PV arrays can be mounted at a fixed angle facing south, or they can be mounted on a
tracking device that follows the sun, allowing them to capture the most sunlight over the course
of a day. About 10 to 20 PV arrays can provide enough power for a household; for large electric
utility or industrial applications, hundreds of arrays can be interconnected to form a single, large
PV system.

The performance of a PV cell is measured in terms of its efficiency at turning sunlight into
electricity. Only sunlight of certain energies will work efficiently to create electricity, and much of
it is reflected or absorbed by the material that make up the cell. Because of this, a typical
commercial PV cell has an efficiency of 15% — about one-sixth of the sunlight striking the cell
generates electricity. Low efficiencies mean that larger arrays are needed, and that means
higher cost. Improving PV cell efficiencies while holding down the cost per cell is an important
goal of the PV industry, NREL researchers, and other U.S. Department of Energy (DOE)
laboratories, and they have made significant progress. The first PV cells, built in the 1950s, had
efficiencies of less than 4%.

Additional information at: http://en.wikipedia.org/wiki/Green_energy
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Green Energy: Solar, Wind and Geothermal System Installations

Owners may wish to consider sources of Green energy to lower the carbon footprint of the
apartment complex. Green energy is the term used to describe sources of energy that are considered
to be environmentally friendly and non-polluting, such as geothermal, wind and solar. Green energy
sources are often considered "green” because they are perceived to lower carbon emissions and
create less pollution.

Geothermal:

While temperatures above ground change a lot from day to day and season to season,
temperatures in the upper 10 feet of the Earth's surface hold nearly constant between 50 and 60
degrees Fahrenheit. For most areas, this means that soil temperatures are usually warmer than the
air in winter and cooler than the air in summer. Geothermal heat pumps use the Earth's constant
temperatures to heat and cool buildings. They transfer heat from the ground (or water) into
buildings in winter and reverse the process in the summer.

According to the U.S. Environmental Protection Agency (EPA), geothermal heat pumps are the
most energy-efficient, environmentally clean, and cost-effective systems for temperature control.
Although, most homes still use traditional furnaces and air conditioners, geothermal heat pumps
are becoming more popular. In recent years, the U.S. Department of Energy along with the EPA
have partnered with industry to promote the use of geothermal heat pumps.

Geothermal heat pumps--also know as ground-source heat pumps--transfer heat extracted from
the ground and water sources such as lakes and ponds, rather than produce heat. Geothermal
units are at least 30 percent more efficient than air source heat pumps which transfer heat from
the air, and twice as efficient as electric resistance heating. Geothermal heat pumps use a system
of pipes, pumps, and glycol/water solutions to extract heat from the ground, lakes, and ponds in
the heating mode, and reverses its flow to discharge heat in the air conditioning mode.
Geothermal heat pumps also provide maintenance benefits to since they have no outdoor coils or
components that can be damaged. Geothermal heat pumps replace central furnaces, heat pumps,
air conditioners, and water heaters

Installing geothermal systems for space and water heating, in addition to air conditioning
requires large up-front capital expenditures. However, geothermal heat pumps have the lowest
life-cycle costs for space heating, water heating, and air conditioning. In addition, geothermal
heat pumps have lower maintenance costs than furnaces, boilers, and air conditioners.

Geothermal heat pumps are:

e 2.51t0 4 times more efficient than electric-resistance space heating.
2.5 to four times more efficient than electric-resistance water heating.
75 percent more efficient than oil furnaces.
48 percent more efficient than gas furnaces.
40 percent more efficient than air-source heat pumps.

Additional information at: http://www.hud.gov/offices/pih/programs/ph/phecc/strat_h10.cfm
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Green Energy: Solar, Wind and Geothermal System Installations

Owners may wish to consider sources of Green energy to lower the carbon footprint of the
apartment complex. Green energy is the term used to describe sources of energy that are
considered to be environmentally friendly and non-polluting, such as geothermal, wind and solar.
Green energy sources are often considered "green” because they are perceived to lower carbon
emissions and create less pollution.

Wind Power:

Wind power is the conversion of wind energy into a useful form, such as electricity, using wind
turbines. At the end of 2008, worldwide nameplate capacity of wind-powered generators was
121.2 gigawatts. Although wind produces only about 1.5% of worldwide electricity use, it is
growing rapidly, having doubled in the three years between 2005 and 2008. In several countries
it has achieved relatively high levels of penetration, accounting for approximately 19% of
electricity production in Denmark, 11% in Spain and Portugal, and 7% in Germany and the
Republic of Ireland in 2008.

The principal application of wind power today is the generation of electricity. Wind power, along
with solar power, is non-dispatchable, meaning that for economic operation all of the available
output must be taken when it is available.

“Small scale wind power” is the name given to wind generation systems with the capacity to
produce 50 kW or less of electrical power. Apartment owners may purchase these systems to
reduce or eliminate their dependence on grid electricity for economic or other reasons, or to
reduce their carbon footprint. Grid connected wind turbines may use grid energy storage,
displacing purchased energy with local production when available.

Wind power generation has negligible fuel costs and relatively low maintenance costs. In 2004,
wind energy cost one-fifth of what it did in the 1980s. The map below shows classifications of
geographic areas in terms of their potential for wind power. The cost effectiveness areas can
be changed by local and federal incentives.
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Jersey (2002)
New Hampshire (2001)
Mexico (2003

North Carolina (2002)
North Dakota {2000)

Ohio (2004)

Qregon (2002)
Pennsyivania (2002)
Rhode Island (2001)

South Dakota (2001}
Texas mesas {2000)
Utal

Washington (2002)
West Virginia (2002)
Wyoming (2002)

Wind Resources and Transmission Lines

& The remaining states use data from the 1987
| “Wind Energy Atlas of the United States".

Wind Power Classification

Wind  Resource Wind Power Wind Speed ®  Wind Speed *
Fower  Potential Density at 50 m at50m at50m
Class Wim? mis mph

2 Marginal 200 - 300 56- 6.4 1265-14.3

3 Fair 300- 400 64- 70 143-157 U.S. Department of Energy

4 Good 400- 500 70-75 15.7-168 National Renewable Energy Laboratory

5 Excellent 500 - 600 75- 8.0 168-17.9 -~

¢ Quuwch oN-Mo  A5:8s  fa-a CHNez

S " - - = & é;'j’ -

Wind based on a Weibull k value of 2.0

speeds are ona value 18s

Additional information at: http://en.wikipedia.org/wiki/Green_energy
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Greywater Recycling

Owners in areas with high water costs, with water restrictions or with high irrigation needs may
wish to examine opportunities for reusing wastewater. This is often referred to as Greywater
recycling. Greywater is non-industrial wastewater generated from domestic processes such as
dish washing, laundry and bathing. Greywater comprises 50-80% of residential wastewater.
Greywater comprises wastewater generated from all of the house's sanitation equipment except for
the toilet. Greywater is distinct from wastewater from toilets (blackwater) in the amount and
composition of its chemical and biological contaminants. Greywater gets its name from its cloudy
appearance and from its status as being neither fresh (white water from groundwater or potable
water), nor heavily polluted (blackwater).

In recent years concerns over dwindling reserves of groundwater and overloaded or costly
sewage treatment plants has generated much interest in the reuse or recycling of greywater for
lawn or plantings irrigation. Concerns over potential health and environmental risks means that
many jurisdictions demand such intensive treatment systems for legal reuse of greywater that
the commercial cost is higher than for fresh water. Despite these obstacles, greywater is often
reused for irrigation. In droughtzones or areas hit by hose pipe bans (irrigation restrictions)
greywater can be an important resource, either reused through piping modifications or
harvested informally by manual bucketing.

Additional information at: http://en.wikipedia.org/wiki/Greywater
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Porous Pavers

Replacing some or all of a property’s impervious driveways, walkways or parking areas with
permeable surfaces is another option to consider to reduce the heat island effect and to reduce
storm water run-off. As the proportion of land covered with impervious surfaces continues to grow,
dealing with storm water in the built environment is increasingly costly, demanding, and important.
Natural environments are able to absorb most storm water loads, maintaining a healthy hydrologic
balance. Porous unit pavers made from concrete, ashpalt or plastic include open-grid products that
can be filled with aggregate or plantings. Solid unit pavers are often used in porous pavement
systems, installed to have drainage voids along the installed edges. Porous pavement needs to be
installed above a “reservoir” of uniform-sized aggregate (for example, 1-1/2" crushed stone). In
addition to infiltrating storm water, porous paving systems planted with grass also minimize
contributions to the urban heat-island effect while providing visually appealing outdoor space.

Additional information on cool pavement, including porous pavers is at:
http://iwww.epa.gov/heatisland/images/extra/level3_pavingproducts.html






Reflective Metal Roofs

Metal Roofs can qualify as Energy Star products and may incorporate recycled content. Because

metal roofs may have a longer estimated useful life than other products, price comparisons need to
be adjusted to reflect that. Metal roofs may be preferred because of insurance issues in fire prone
areas. As with other reflective products, reflective metal roofs help reduce the “heat island” effect.






Retention Ponds

Owners in areas with at least occasional high rainfall and with space and appropriate site
topography may want to consider retention ponds to reduce and manage storm water run-off
and lessen storm drainage use. When considering storm water runoff from impermeable
surfaces, most people often overlook residential areas. Apartment complexes include
impermeable surfaces such as streets, driveways, sidewalks, walkways, and roofs. Residential
areas are prone to flooding. The storm water systems in subdivisions are just as important as
commercial areas. The storm water systems flush rainwater quickly from streets and gutters
and into the nearest waterway. Unfortunately, storm water is not treated and often contains
many pollutants including car fuel, oil, and sediments. The use of ponds with storm water
systems in urban areas is becoming more widespread. It is already common to see retention
ponds in commercial areas.

Retention ponds capture the diverted storm water runoff from streets and gutters. These ponds
provide two primary services. First, they retain the runoff before releasing it into streams.

They release the water at flow rates and frequencies similar to those that existed under natural
conditions. The flood volume held in a retaining pond reduces the impact on downstream
storm water systems. The second benefit of the retaining ponds is that they provide pollutant
removal through settling and biological uptake. Ponds remove 30-80% of certain pollutants
from water before it enters nearby streams. Common pollutants reduced are sediments,
bacteria, greases, oils, metals, total suspended solids, phosphorous, nitrogen, and trash.
Ponds are one of the most effective tools at providing channel protection and pollutant removal
in urban streams. Essentially, retention ponds provide water quality and quantity control.

Two common classifications of retaining ponds are either “wet” or “dry.” Wet ponds, known as
retention ponds, continually have a pool of water in them called dead storage. Dry ponds,
detention ponds, do not have dead storage and dry out between storms. Retention ponds are
more effective than dry ponds. The permanent pool of water found in the wet ponds is more
efficient at removing particle pollutants. It does this by absorbing energy from inflow of the
storm water as it enters the pond, preventing scour material from settling to the bottom, and
exchanging new incoming storm water with previously captured water. This provides extra
time between storms for pollution to settle. Aquatic vegetation is often associated with wet
ponds. Vegetation such as grasses and plants are able to establish themselves in the
permanent pool of wet ponds thus providing extra pollutant removal. The aquatic plants and
grasses serve as an extra filter in the pond. They assimilate dissolved pollutants and, by
biological uptake, transform pollutants into less toxic materials. Microorganisms often establish
themselves in wet ponds and aid in the breakdown of pollutants.

Additional information at:
http://imww.southalabama.edu/geography/fearn/480page/02Jordan/Jordan.htm






Vegetative (Green) Roofs

Owners may wish to consider vegetative roofs. Vegetative roofs reduce storm water run-off and
can reduce the heat island effect of roofing materials. Vegetative roofs may be appropriate for flat
roofed structures although in existing buildings, this adds to the weight of the roof so engineering
calculations would need to be done to determine whether the load would require strengthening the
support, which would increase costs. Vegetative covers applied to roofs slow, or totally absorb
rainfall during storms. The goal of modern vegetative roof technology is to replace the absorptive
capacity of the land on which the building was erected.

Vegetative roofs contain plantings about 4-6 inches deep applied over waterproofed roofs or
concrete wood or metal. Plant size and selection depend on the depth of the growing medium and
on local climate. These roofs offer a practical alternative for retrofitting existing roofs.

Additional information at: http://en.wikipedia.org/wiki/Green_Roof





